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(54) Valve member locating insert for injection molding nozzle 

(57) A valve member locating insert (10) to be 
mounted in the front end of an injection molding nozzle 
(24). The locating insert (10) has an outer mounting col- 
lar portion (92) and a concentric inner collar portion (90) 
which receives the reciprocating valve member (70) to 
accurately locate it to prevent damage around the gate 
(12). The inner collar portion (90) is connected to the 
outer collar portion (92) by a single connecting vane 
portion (94). Melt flows through the locating insert (10) 
in a C-shaped space (98) between the collar portions 
(90,92). The vane portion (94) and the inner collar por- 
tion (90) have upstream and downstream ends 
(108,1 10) which extend diagonally to be washed by the 
melt flow to avoid deadspots and reduce turbulence. 
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Description 

BACKGROUND OF THE INVENTION 

This invention relates generally to valve gated injec- 5 
tion molding apparatus and more particularly to a valve 
member locating insert to be mounted in the front end of 
a nozzle. 

Valve gated injection molding with actuating mech- 
anism connected to the rear end of an elongated valve 
member to reciprocate the valve member in a melt bore 
in a nozzle is well known. It is also well known that in 
many cases it is necessary to accurately locate the 
reciprocating valve member to avoid damage to the 
mold around the gate as it is driven forwardly to the 
closed position. 

Valve gated injection molding with actuating mech- 
anism connected to the rear end of the valve member is 
well known. Often the valve member is located in align- 
ment with the gate by the bore where it passes through 
the manifold and a sealing bushing near its rear end. 
However, this has the disadvantage that the location of 
the reciprocating valve member is not always main- 
tained sufficiently accurately, particularly if the gate is 
cylindrical. 

As seen in Japanese Patent Publication Number JP 
5,096,578 dated April 20, 1993, it is also known to pro- 
vide a valve member locating insert with three fins or 
vane portion extending to a cylindrical inner collar por- 
tion through which the reciprocating valve member 
extends. While this improves the location of the valve 
member, it has the disadvantage that the three distinct 
flow lines are produced in the product by the melt part- 
ing to flow around the vane portions. It also has the dis- 
advantage that the vane portions and the collar produce 
turbulence and create deadspots in the melt flow which 
cause problems with colour or material changes and 
produce inferior products. 

U.S. Patent Number 5,334,008 to Gellert which 
issued August 2, 1994, shows a valve member locating 
insert having a pair of spiral blades which curve around 
the valve member to hold it in place. While this is 
acceptable for some applications, it still has the disad- 
vantage that it parts the melt flow twice and thus pro- 
duces two flow lines in the molded product. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to at least partially overcome the disadvantages of the 
prior art by providing a valve member locating insert 
having only a single connecting vane portion extending 
to the inner collar portion and by them having upstream 
and/or downstream ends extending on the diagonal to 
avoid deadspots, reduce turbulence in the melt flow, 
and provide faster colour changes. 

To this end, in one of its aspects, the invention pro- 
vides an injection molding valve member locating insert 
to be mounted in a nozzle with an elongated valve mem- 



ber reciprocating in a melt bore extending through the 
nozzle, the locating insert having an inner cylindrical 
valve member receiving collar portion and an outer 
cylindrical mounting collar portion extending concentri- 
cally around the inner receiving collar portion with a 
melt flow space extending therebetween, the inner 
receiving collar portion having a central opening to 
receive the valve member therethrough to accurately 
locate the valve member in the melt bore, the outer col- 
lar portion to fit in a seat in the front end of the nozzle to 
be secured in place with the melt flow space extending 
between the inner receiving collar portion and the outer 
mounting collar portion in alignment with the melt bore 
of the nozzle, having the improvement comprising the 
locating insert having only a single connecting vane por- 
tion extending radially between the inner receiving collar 
portion and the outer mounting collar portion to retain 
the inner receiving collar portion in place in the melt 
bore, the single connecting vane portion and the inner 
receiving collar portion having an upstream end which 
extends in a direction diagonally downwardly and 
inwardly away from the outer mounting collar portion. 

Further objects and advantages of the invention will 
appear from the following description taken together 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a sectional view of a portion of a multi- 
cavity valve gated injection molding apparatus 
showing a valve member locating insert according 
to one embodiment of the invention, 
Figure 2 is an isometric view showing the locating 
insert and the nozzle seal in position for mounting 
in the front end of the nozzle, 
Figure 3 is an isometric view of the same locating 
insert from above, 

Figure 4 is a plan view of the locating insert, and 
Figure 5 is a sectional view above line 5-5 in Figure 
4. 

DETAILED DESCRIPTION OF THE INVENTION 

Reference is first made to Figure 1 which shows 
part of a multi-cavity valve gated injection molding 
apparatus having a valve member locating insert 10 
according to a preferred embodiment of the invention as 
describe in detail below. As can be seen, pressurized 
melt is conveyed to a gate 12 leading to a cavity 14 
through a melt passage 1 6 which extends from a central 
inlet 18 and branches in a melt distribution manifold 20 
to a central melt bore 22 in each of several steel nozzles 
24 seated in the mold 26. While the mold 26 normally 
has a greater number of plates depending upon the 
application, in this case only a cavity plate 28, a cylinder 
plate 30 and a back plate 32 which are secured together 
by bolts 34 are shown for ease of illustration. Each noz- 
zle 24 has a rear end 36 which abuts against the melt 
distribution manifold 20, a front end 38, and is heated by 
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an integral electrical heating element 40 which extends 
in a coil 42 around the central melt bore 22 to an exter- 
nal terminal 44. The mold 26 is cooled by pumping cool- 
ing water through cooling conduits 46 and each nozzle 
24 has a cylindrical locating flange 48 which seats 5 
against a circular locating shoulder 50 in a well 52 in the 
cavity plate 28 to provide an insulative air space 54 
between the heated nozzle 24 and the surrounding 
cooled mold 26. The melt distribution manifold 20 is 
heated by an integral electrical heating element 56 and 
is mounted between the cavity plate 28 and cylinder 
plate 30 by a central locating ring 58 and sealing bush- 
ings 60. Each sealing bushing 60 is secured by screws 
62 in a matching seat 64 in the manifold 20 and has a 
flange 66 which extends rearwardiy against the cylinder 
plate 30. This provides another insulative space 68 
between the heated manifold 20 and the surrounding 
cooled cavity plate 28 and cylinder plate 30. 

An elongated valve member 70 extends through a 
bore 72 in the sealing bushing 60 and a bore 74 through 
the manifold 20 centrally into the melt passage 16 and 
the aligned melt bore 22 through each nozzle 24. The 
valve member 70 has an enlarged rear end 76 and a 
cylindrical front end 78 which is received in the gate 12 
in the closed position. The rear end 76 of the valve 
member 70 is connected to pneumatic actuating mech- 
anism which includes a piston 80 seated in a cylinder 82 
in the cylinder plate 30. Controlled air pressure is 
applied to opposite sides of the piston 80 through air 
ducts 84, 86 extending through the back plate 32 to 
reciprocate the valve member 70 between a retracted 
open position and the forward closed position in which 
its front end 78 fits in the gate 12. While a pneumatic 
actuating mechanism is shown for ease of illustration, of 
course hydraulic actuating mechanisms are also used 
for many applications. 

The central melt bore 22 through the nozzle 24 has 
a larger diameter portion extending from the front end 
38 to form a seat 88 in which the valve member locating 
insert 10 is received. As seen in Figures 2-5, the locat- 
ing insert 10 has an inner cylindrical collar portion 90 
connected to an outer cylindrical collar portion 92 by a 
single radially extending connecting vane portion 94. 
The outer collar portion 92 extends concentrically 
around the inner collar portion 90 and fits in the seat 88 
in the front end 38 of the nozzle 24 to mount the locating 
insert 10. The locating insert 10 is secured in place by a 
two-piece nozzle seal 96 which is screwed into the seat 
88 in the front end 38 of the nozzle 24. The single con- 
necting vane portion 94 leaves the locating insert 10 
with C-shaped melt flow space 98 extending between 
the inner receiving collar portion 90 and the outer 
mounting collar portion 92 in alignment with the central 
melt bore 22. The inner surface 100 of the outer collar 
92 is flush with the inner surface 102 of the melt bore 22 
and the inner piece 104 of the nozzle seal 96 tapers 
inwardly into alignment with the gate 12 to minimize tur- 
bulence in the melt flow. The inner collar portion 90 has 
a central opening 106 therethrough in which the valve 



member 70 is received. The central opening 106 is 
made to fit around the valve member 70 to allow it to 
reciprocate in the opening 106 while accurately locating 
the elongated valve member 70 with its cylindrical front 
end 78 in precise alignment with the gate 12 to avoid 
damage to the mold around the gate 12 as the valve 
member 70 is driven to the forward closed position. 

According to the invention the single connecting 
vane portion 94 and the inner collar portion 90 have an 
upstream end 108 and a downstream end 110 which 
extend diagonally. As best seen in Figure 5, the 
upstream end 108 extends in a direction diagonally 
downwardly and inwardly away from the outer collar 
portion 92, while the downstream end 110 extends in a 
direction diagonally downwardly and outwardly towards 
the outer collar portion 92. Thus, the upstream end 108 
and downstream end 110 extend at an angle with the 
melt flow so the melt flows along the ends 108, 110 to 
wash or flush them to avoid deadspots in the melt flow 
and to minimize turbulence. In this embodiment, the 
ends 108, 1 10 extend at an angle of approximately 45°, 
but in other embodiments can have other angles suffi- 
cient to produce this washing action by the melt flow. 
While the upstream end 108 and downstream end 110 
are preferably continuous flat surfaces as shown to facil- 
itate the washing action of the melt flow along them, in 
other embodiments they can have other configurations 
which do not interfere with the washing action. As seen 
in Figure 5, in this embodiment, the downstream end 
110 extends to a curved ridge 112 which meets flush 
with the inner surface 1 14 of the inner piece 104 of the 
nozzle seal 96. 

In operation, electrical power is applied to the heat- 
ing element 56 in the manifold 20 and to the heating ele- 
ments 40 in the nozzles 24 to heat them to a 
predetermined operating temperature depending upon 
the composition of the melt. In this embodiment, control- 
led pneumatic pressure is applied to the cylinder 82 
through air ducts 84, 86 to control actuation of the pis- 
tons 80 and valve members 70 according to a predeter- 
mined cycle in a conventional manner. When the valve 
members 70 are in the retracted open position as 
shown in Figure 1 , hot pressurized melt is injected from 
a molding machine (not shown) into the melt passage 
16 through the central inlet 18 according to a predeter- 
mined molding cycle in a conventional manner. The 
melt passage 16 branches out in the manifold 20 and 
the melt flows through the melt bore 22 in each nozzle 
24, and through the C-shaped space 98 in the locating 
insert 10 to the respective aligned gate 12 to fill the cav- 
ities 14. As mentioned above, some of the melt flowing 
through the locating insert 10 flows diagonally along the 
fiat surfaces of the upstream and downstream ends 
108, 110 of the connecting vane portion 94 and the 
inner collar portion 90 with a washing action which pre- 
vents the formation of deadspots, minimizes turbulence 
in the melt flow, and provides for faster colour changes. 
When the cavities 14 are full of melt, injection pressure 
is held for a short period to pack. Pneumatic pressure to 



15 



20 



25 



30 



35 



40 



45 



50 



3 



5 



EP0 750 975A1 



6 



the pistons 80 is then reversed to reciprocate the valve 
members 70 to the forward closed position in which the 
cylindrical front ends 78 of each of the valve members 
70 is received in one of the gates 1 2. The injection pres- 
sure is then released and, after a short cooling period, 
the mold is opened for ejection. After ejection, the mold 
is again closed, pneumatic pressure is applied to retract 
the valve members 70 to the open position, and melt 
injection pressure is reapplied to refill the cavities 14. 
This cycle is repeated continuously every few seconds 
with a frequency depending upon the number and size 
of the cavities 1 4 and the type of material being molded. 

While the description of the valve member locating 
insert has been given with respect to a preferred 
embodiment of the invention, it will be evident that vari- 
ous other modifications are possible without departing 
from the scope of the invention as understood by those 
skilled in the art and as defined in the following claims. 

Claims 

1. In an injection molding valve member locating 
insert to be mounted in a nozzle with an elongated 
valve member reciprocating in a melt bore extend- 
ing through the nozzle, the locating insert having an 
inner cylindrical valve member receiving collar por- 
tion and an outer cylindrical mounting collar portion 
extending concentrically around the inner receiving 
collar portion with a melt flow space extending ther- 
ebetween, the inner receiving collar portion having 
a central opening to receive the valve member 
therethrough to accurately locate the valve member 
in the melt bore, the outer collar portion to fit in a 
seat in the front end of the nozzle to be secured in 
place with the melt flow space extending between 
the inner receiving collar portion and the outer 
mounting collar portion in alignment with the melt 
bore of the nozzle, having the improvement com- 
prising; 

the locating insert having only a single con- 
necting vane portion extending radially 
between the inner receiving collar portion and 
the outer mounting collar portion to retain the 
inner receiving collar portion in place in the 
melt bore, the single connecting vane portion 
and the inner receiving collar portion having an 
upstream end which extends in a direction 
diagonally downwardly and inwardly away from 
the outer mounting collar portion. 

2. An injection molding locating insert as claimed in 
claim 1 wherein the single connecting vane portion 
and the inner receiving collar portion have a down- 
stream end which extends in a direction diagonally 
downwardly and outwardly towards the outer 
mounting collar portion. 

3. An injection molding locating insert as claimed in 



claim 2 wherein at least one of the upstream end 
and the downstream end of the single connecting 
vane portion and the inner receiving collar portion is 
a continuous flat surface. 

5 

4. An injection molding locating insert as claimed in 
claim 3 wherein the at least one of the upstream 
end and the downstream end of the single connect- 
ing vane portion and the inner receiving collar por- 
10 tion extend at a diagonal angle sufficient to provide 
a washing action by melt flowing through the locat- 
ing insert. 
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